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ABSTFACT 



PROBLEM TO BE SOLVED: To provide a zoom lens consisting of three groups and 
fceing suitable for an electronic still camera which is constituted so that 
a photographing viewing angle is widened and the whole length thereof is 
short er.e j and also excellent in portability. 

SOLUTION: This cccm lens is provided with three lens croups heme the 1st 
lens group LI whese retractive power is negative, the 2nd lens "group L2 
wnose refractive power is positive and the 3rd lens group L3 whose 
refractive power is positive. Then, a variable power action is executed by 
-hanging a gap between the respective lens groups. One croup LI is composed 
of tnree lenses being two negative lenses anc one positive lens. The group 
LI is composed of tnree lenses being positive, negative and positive ~ The 
group L3 is provided with at least one positive lens. 

COPYF IGHT : (C) 200 0, JFO 
? 



(19>B*MMW (J P) (12) i2t §3 4# ^ ^ (A) 



#BB2000-111798 
(P2000-111798A) 

(43)^ffi 0 ¥j£l2*f- 4 M21 B (2000. 4. 21) 



(51)IntCL 7 
G 0 2 B 15/20 
13/18 



F I 

G0 2B 15/20 
13/18 



2H0 8 7 
9 AO 0 1 



»^<Z)«C17 FD (^24H) 



(2\)mmmn tt«¥io-3oi684 

(22)m»0 ¥/£l0^103 8 0(1998.10.8) 



(71)ffl«A 000001007 

ymmzmETFtt 3 ts3o# 2 

<72)»9« W §F- 

JWC»ABaKTA^3TB30#2^ ^ 

(74)fttiA 100086818 



(54) X-A1/>X 

(57) imm 





8. iE^HWfi^)*2l. > XB. «rLTjE^>a»f^^JB 
3 1 ; -XWt?)3U)i : rp^tL . #u; XB^>r5ffl8 

L ; 7"Bte 2ft7)ft U : X u x ft^u y 3ttTH 
frJc^iL. I4W2U -i'XBUEU: 7. ni ; 7\ iKU y 
7 r » 3 ft-dti£ S it . f £S 3 Bii . < h € l «^)iE 

; X^f-f^I h£^i£bt&7-/a yX. 
UB**ff2 ] ftfr{P'JJ; ojuw^ft^BUr*^* 1 1 ; X 
P. E^H^r^^L > XB, LTiE^)®*f^^» 
3u / ^)3o^il : XBSrtfL . #u ;\7B<7>HM 

u ; XBticK: : h L l tf^*ff«:iHffl£0(tfcf|t 
7bEu Xh/^flljfc*^. fS3S2U; XB<iIi:L 
7 fU : X iE^x r )3!5(t*^i. i$»3B 

C h L 1 *V>EU ; X£*r$-£ I i r-r 
5 7— /.I > X 

o 1 'AMmtlVSm&lWZfr n Um 1 L y XB+ 
^EU ; XJiftrtcflKiflffiS-i&it+Ti^ I 

i :ii£2s>x-j*i >x, 

fcfcifn*- ^-l-o 2 c r t^JI;^ 3 i7iX-A L • 

El ; ^UW^Jtc^ffiri^litT^O, 7B 
4>^tt l ; ■■xiif*W^i"iffij 5- [oii-tT t i > tWiti i 
o^.HJS l X(:t2i 7 »X-/a y X, 
Iil|:fi«i6 3 MJS^2L : xBti'VSr\ zl> lo^f 

^ iK i> : XJ: O^^Ti.o: £1*3: J(5 1 X 

lij^.-^i : 7 ( 

: 1 1 i 'wmmzii-t&z t 

7 7 1 "7. — t ; 7. , 
Ot»Cft--of?ftt.5rm <^rfl. SS3B«i*ffll(lf?f!l 

^iS^'^JRSIl- f t r to h S . 
\%X \ ] 

-0. 3 < m/Jfvr - f t < 0. 3 




2) (3 00-1 11798 (P2000-1H8 

imxmi n *rie^3u->'XBs-tt*«j(c»»s^ 

1 2 3 ftftBJJ: ons.(:fl^>HJf^7)»l B> 
E^ffi»r1]^* J B , ^ L T iE^SW 3P^3o 
; XBlrfi'L . /£«iB*»oaaa^S:»5:i«5i 
BSrftfflWKcdWt^dlBSWL . «9B2B*-ft«c«^ 

irsilt/':^ - 7,^^^)iEu ; *J;')i£9. I^2Bii 
xmtsamsnEi yxXOA^. «S3Sliftl-: 

x 

Utim 1 3 3 ftttffllJ: 0Jicfl^S#ffl.r»»l B. 
iF:^Si»fl3v-)Sfl2B. "T LTIE^Stif 3^)3o 
^•u: XB r M L . liift^'oSajta^x^SEfS^JCT 1 
BSrWBBWJCfl^ftBESrffL . i?*2B*-ftft»p-4? 
^^Br^iSfBJi^f?ffi^-^Trj : '-» ; XlziH* 

~: l-^g 1 BUfftffiH^nflffii-rsittrj < -7. 

x.tOfiftO. l-tWJ2B(iiEu: V liiL ; ^rm^WM^) 
m : X, TLTffil- ; xm-Gifij^-jHi' ; XI 

I53S3BiiP|U yxl/)WjEL : 7 ^J: ^Bt-T 

[8*3pii -43 vvmu nmiz&?mftn?)W,i$t. 

±^mtfr1h 7 >m2U. ~ L-:iE^H!/f:>3w-)3B3B^)3-o 
B*«aBfllc:ia«^HI»*#L . I«B2BhIjaB3BS- 
B««ffiWKciWffii&rau+rj <--x^7^^u y 

x. immizmm^r^nrz <^x^x^mi yx^ 
L Tftf*«' -Alfa^fa^ < - t, ^/ 7^>ieu > a J: 0 
ftt ') . 2Bi±jKL- : X \Ml ; XTfn»Rn«^'m U : 
X r L T pS5U : Xao/^CficTuHL y X.i ')fj^»j . t*m 
* Biif^i L- ; 7!fij7>£] ifiioE L ; 7' . t 1 )\K - ■ f i » ^ C 
ei^vt;, x--m- ; x 
[aS3r^ 1 - 3 tt*H4: 0J8Ct.r»SW 1 B, 
Ec')S« >J^»» 2B. -r L T iE^)HW *Jv T iSR 3 Be 7 ) 3^ 
-a : XB*-*' L . luto&frt&Alfr *J>3cfeS:im 1 
B r « fiifP'J C *» W L KSR 2 B h 3 B £ 
ifc^W(*WM?WS+i:*t^ToX--:*L ; X(:fcv»t, 
I V?S5 1 BiiltiffiMCraffiiSrrfiJtt^: < - 7 +) ?AK?^ I y 
7, f^tfiifBijCtHJifiir^Ht^ 7^ 7^»fi U -yX % ^ 
I T^WP .flflfirrnKt^ <::7^ 7WmKI- > X«t 0 
fiS'K I^JBiiEl : X. j^L ; 7]M/>n^)tlU ; 
7'. ^LTiAlL . y xmisOmey&v : XX 
3B(ifii . XtlU : Xo!te^i->^i- . -> ± nfc^X 




l, i xm k W L . * ^> Wtafr- £ I£W 1 

fJj^tlrTff :i X-ai^> f**u Plitfcifflffl 

£i[iOfio$T^(t^ ^-x^ x. immuiwm 

ZWffz^-xt^Vtsmi ; X, rltftWxfll 
xtf^IEt ; XJ; . i«B2BJi 
iFU : X. i^U ; Xfi^nHJifj^fH ; X . f LTiSqL > 
7.iS/,^iS.7)iEU > XX nftn. R«3Bttffil^- Xffi 
^'flffi^IEt : XJ: OBlSoTu;,:!: b-^>:. x— 

v 7 'U ; XRS-WL . /£ft^A*.*>S?asSft'-^Sm5rK* l 

MLfc{irj(*M' vffij^-ti-rfT-i x-2a ; -xciioi*-: , 

W(i«ffiffllUIHrdB5:raiit^ftu : X r iE l : XX 
ntif) ^JPaiL ; X, ra&ju ; XgJMHffi^fU 
: X. -rLTWU ;-."Cffi//rtifi^»jLU i X J: '))«'». g-S 
SS3W<j:ffli* * T'flB* f diifii^jEL : XJ: Offc-.Ti I 
r r^f^b-r^ X-^L ; x 

[ (MM! I ] 

L . ttdfl^HJ/f-^^l.-: xP;Wfcff-*-£:£fcfc LT 3 
W)t ; xl^L, :iL^^L ;X^oi ; XIM 

~-r\> ij.< ^W<-ti&t;fZM^ T )X—j,i s 

xizffls-z k^TJiO. 
[ 0 0 n 2 3 

WBE f L i : 1 1 =V 1 "» . i l t : i f 1 1 » >.> 3t^# i z ( i 1 » i*i ft r 
^frL/j^Uttit^x-^i : X*»-K^.->*r:i»^. 2 

[(inn 3 ] fifrfcJ; f ) .. &?>hnfT t)?.W 1 f¥ 1 jEC'tHlP 




3) 000-1 1 1798 ( P 2 0 0 0 - 1 1 {8 

[0 0 04 3 *ii^)2o^)U;-XBJ:0 3 £:SU> XfS 
^(i^^T(i. X-y.^(i2^ff/tT^^ ?oC2 

»i^'-4oi7o ^^wmzu2$tx-j,v : xj)iwmz 

S JCiR iH Srtf -» r ^ o . P/rlW 3 P X- A u 

[dOOS ] L^L^-^o riLo^i3»X— -^L X 
(ifli: LT 3 5mm? ^ /^^JtffldlBtSilTt^^ 

! 0 0 0 6 3 X. tWBHB? 5- 3 5 3 2 3^-i>^. « 
f^HS 5 ' > -15831 6-7^?(iM(m 9»:n 

0*1 l- . x». j]v^2L ; xw. iFM;u > xt¥ 
rfTL W2L- ✓ X«<:»«iS-H:TS:f3S:*ro. .Wit 

Xrfl,j; L :u« 

[OOOTJ v - 5 2 2 5 

£ +rr > 7 - tz 3 p x- a u > x*jaBK ? ii-r u h 
1 o 0 ( > s 3 x. tfroflsipas 54371 o^^^i^ 

I? . tLT JE^)JStffXl 3 Pc7 ,3-V)L ; XP 5: * 

l . ;i;ft^^M^^/.o^f5r^2P.>^3PcorHifi 
s-Mr^-^ttforj 3PX-2sL : -xtfrnKZivzi* 

I 1 1 0 n g ] 

M.-t(f . »BHHS3ii3-13W13 1?HB-T7-> 
vr-.:»t:t±. ^X-.m XlztA .xn^mtfWW 
3 «<: f*» t? 5: ff ^ t BH^ 5 i iT o £ , 

[ co i o 3 zr z WW : f7-:'fii0fiWi:«(:idKSiLS 

x 1 iel x-- Aisss?ii":*5'i , nti^ftfLL^^ 

5 • . ( : . 2 ?m~?l i & i">Jffitf 1 P S: f *fft S-t±TiS 
ffiatft^^)"''*-^^,. ^'rff:-^*'^ X-$; "T 




[0 0 1 1 ] £tz. *Qa»«PW4. 999.007 ^&«C:tt. 

r-*r>wi^5iaR» as i b*«i«-*-6 

«*t LT L i ^ . l ; X*£fc*vfc& < £o 
[00 1 J] $oC. X-A£ftJ8"?7>Bft$:*£ < L 

[0 0 1 1 ] SMI. ^S&BflTii. Wsmwn-tib'M*: 
. fiB«tf>B«*** :i&a ; M ?mm. ay;*?]* 

Eft ft' » A -5: / . ,7 - a ^WgT-HEftiR^: r ft 4f 11 ttE 
- - , 

MM £ A •> L . 5 o * 4 'J f L * if fit 't £ ' > , 
[001"] 

(i. 

( 1 - 1 ) IWWPJJ: oiipccm^/wrrti^] l /Xfif , 
iE^lfrtj^2 L > XB. >c LtlOl|f/f;tj^3 I 
; XB^> 3 i.: XB £ ?i I # U ;• XB^HHS *: £ 




) 000-111798 (P200 0- 1 1!8 

Xftti2ftJ)m->Xb lttOjEl* : Xv>3$cZ'mHLZ 
iu imi v ; XBiilEu: x\ m >x jEuvxo 
3ft-C-«l*5iL. K*3BJi. ;J*5r<!:fc ittWlEL 

100 1b] ( 1 - 2 ) ftMHJ: 0I« (iaw-oa»f1ji T )J3B 
i U : XB. IE^a^rt)^2l > XB, * LTlE^>E 
JfrXj^ 3 u : XB^3ocou ; XB£*FL, #L ; x 
B^HHirS-ftS-tfrT 3£f»«r :» X-^l. ; Xd&i » 
r . it« l u : XBfi^S: : h L 1 ^{MddDflfi^tf 
ttfcftt ; XbJEi ; -Xh^oflUSSii. a*2Uo X 
PaiEu : r. ftu;-x. iEl^:*X^3«trfll«?ii. 
3 B// . < h 1 ftOE U ; 

[0017] Hi£ ( 1 - 1 ) X(i ( 1 - 2 ) (lii 

•■1-21) «iess i u; xBSr«ee-rsfli.->-x^) 

[ o o l s 3 ■: i - 2 - 2 - ffiTE» 1 i ; XB<i:^=t C 

i h l '^^^iSj^ ^-To.i i , 

[00 1 ^ ] '. 1 -2 - 3 ) fluid!! 2 I ; -.tB+Ot'- 

iLmMnjr.u^ xuw*ffli(zflHtmH-rfe*), 

IB2L : ^ B^onu > XtifftMOTHi-IfiHtTi 

[oo jo ] (i 2-1 ) hiteskju ; .^Pij:^ : 

[ o 0 2 13 f l - 2 - 5 ) mfgd* 3 L : xmimfaM 
CMrlnKt^IEL ; xx n$t~>x\>*Z>z t , 

[ 0 0 2 2 3 (1 2 - t> ) MiSm 3 I yXfttrffifct 
</iEl ; X(i/K:< r L 1 

[ 0 0 2 3 ] ( 1 - 2 - 7 ) m%!£& I :-XB^)ffift« 
i»oaaS'^>ggfS{;ff 'jfl»*Jm t/L-^L. ^3B 

[ o n j -i 3 

-0. 3<m//~f w~f~t<0. 3 

[ o 0 2 5 3 -1-2 - s i nfr:siS3 u : XWii, 

[ 1 > u 2 (> 3 ' 1 - J ^ ) riffle 3 L : xBSrftffeM 

[ ') 0 2 7 3 ' 1 - 3 ) W*MJ: OWllfiOSWiJjOSS 
lfl 1 - iEn/^jfr -rL"CjE^>Kilf;j0^3B 
^>£U . XBr ^ L . i^ftJH*^2!ia3B'xr>S;(i»*- 
Jt^l B^tllffifH(idi«o<tfL»*trL. 3.«SJB*W* 
pp ^fft^^-C^f o y —l* L . Xd^i^ . 1.1* 1 Bli 




mmmizunmift tftz * - x a xy&n v i x\ «mh 

' JSflBSrWt*: Xtt-TXEL ; XJ: ^0, 1^ 

2B*4jEUOX. HU^'rfi*«QflH^*Ui'X. rlt 
PiU: - xmtfthmcojEi- - XX 9&') . R*3S¥iiau 
>'XtiEU : XJ; 0^":t^:h^f{5h Lti>^ 

[ o u 2 s ] ( i - -i ) onit- ^mvx^^m 

IP. iE^)S»f^^2». tLTE^S^<7)^3» 
^3o^u; ^**L . fcnt&fr .n+nftt 

im\ RS-«iliHUfl*fc fc 'Oit»*WL. l«B2B£fttt 
fflK4«aS3»fr«ffiffllM*»?-^TlT9 X-AL > Xt~ 
fcwc . RSI W«i*BBI(zDOaB*rm(t^ x# 
s>m ; X, ffe"ffiffl!Jt:iHjffi*rrpi(t^ 
; X, -5-L.TW*M / ^aiii$:i6lW v : <--^x^>iEL 
:XJ;0j&>). fl3$2B{4IEU > X. iSjl. ; XffiJ//fH]® 
X, -rLTWU ; Xtg^a^nEL ; Xj;>)i£ 
') . Iffl 3BtiPuu ; Xfij>di®oEU : a ojfc-.-c 

[ 0 0 2 9] ( 1 - ? ) ^fWU 'nflKft^Sflr:^* 
If?. IE^S|Jr:t^>}E2B TLTiE. T )a*'f;^)»5 3W 

3B£ fcit^ttfPj' ex^T X-xa ■ ; X(l^ 

I'T. f|l±(RWWinflffiS:rS]J+^r <-X$x*t.7» 

tU-; X. 1%mmtzwm*ftrtK,< - x ^ xiKsmi : 

XJ: |«S2BtijEU ;'X, riju ; X»/[y][SK 7 > 

flu: X. -rLTf±iU Xifij/^ifi^IEl X.J: Oft 
0. R#3Bldm : XlftpiMttiEU y X& 
\.>Z>1 t*imc LTV i£, 

[ 0 0 3 0] < 1 - r, > NJIBKft^Sflr^SB 
IP. IEOGffi-^fB2«. *L"CiEOJ21Jf^)j5S3W 

3 B£ i ftA Clftflcfflk $ ^X It '» X- -M o X< 
tu ; x. «ffipj(:nuitj*r^tt^.<-^.^ '.^itit ; 

X, L ":^f*:{B'J^£jifij^[&]itfj X $ ^^'11- ; 
XJ;>n£0. i$3S2BUjLU : x. fijU ; xlffi^TKIifiK' » 

X. <~rL~Zmi : XfiY/Oifi^iEl* : X-t 'JMt 
•K i$.36 3SJifll* : xhiEl > X^PA-friMJrL . -xj: 

[00 3 1 ] ( 1 - 7 ) ^f^fH'JJ: ^WBilftnffiJff:^^ 
IP. iK<D@«:'JOa&2B. ^ITIEOKtf^aMB 
f) 3 oc 1 ) u ; x B * W L . £ ft *5>* . ?S jS^/ f * 

PK-Pilj^^T^T *i x-jui. xt^ji-i-r i pu 
m^j(2ra®^^(t^x^x^x4^)Hi-; x. f^naffl 

tzwm £ fatttz <~ tilths mi : X. -s-LTftftfH 




) 000-1 11798 (P2000- 1 1 18 

mi :xl«I^)Ei ; XJ: 0j£0. i$aS3BtiMU 
XW^flffi-rijEU : XJ: ^o^t^:v $r«f»h L 

[00 3 2 ] ( 1 - 8 ) ^J^IIJ; Ollfim^S^Xl^m 
IP. jEt-9Sl«J/>aB2B. *LTiE^>HJfftJ»7)*3B 
^3^u; X»<rWL. ffift2S8*^aiSJS^3EfS^ 

; x.i lv£2PiiiEu; x\ PiUi-sCBWHa 

oat >X. ^LTHUvXBB^flffi^jEUi-XiOjat 
') 3 P(ii^L > Xfi^flifiOiEL- > XJ: o^t 

[0033] 

M l ^i- : XBrffira^jh^, H 2 -01 IttQPRvMM 
[ 0 0 3 -1 3 □5(4*%H|jo^^^a«E*tt£M2i , 5U 

;5ft». 'fia. Pjf^^)iR^L3":\f,^ 

[mi 3 =i ] [2^ii4J%H*T)f^-tS»<l1|«W3i , )I.- 
- XlMrat^^ 13 10 -(31 2(44-«fln^)ft«^tt 

w^)/j,ftfi«. *fBi. ^m^um<K\hi , 

[ (i n s t. ] R3 1 3(^«^f^i±t;,^I.WJ4^) 
l : XgSiBR|-:-^o. El 4 -[3 1 f">i3*%BU<joRfl[3g 

*tw- T »/£ft3». +ia. as3a^»jR*LaTi>&, 

[ 0 0 3 7 ] 01 1 7ii*%u^r l ^^^jg^3gj Sff |j5 -f, 
L: XWrtSHt^o, Hi .S-[3 2 0(i*-%BOo»«36 
JftW^»ffiftW. +ISI, S?iSiB^»iR3a3Ti>&. 

[ ( i 0 3 8 ] C32 1 ii*ftHfl^i»i^Sft1i^«6^) 
l : XBrffiETC-*. o . 0 2 2 -[3 2 4 li*-VH^R<C* 

t£f»]^£ft«H. ^ra. aasB^jR*i3TA* t 

[ 0 0 3 9 ] [32 5lj:*:»)^^||[I^tM7^] 
L : XirifiiHTjf.o. [3Jo-GI2S(i*%HflO»«@6 
»W^)/£ftS». Sajf^iJR^HT'Ato 

[ " 0 4 o ] [3 2 0(S4E^H^)ftiir^^jft«ggiSfwj8^ 
L : -'.WHO-:-*.*. RI3 0 -T3 3 2 (i**Hfl^>»«^ 
ifiW'vSftSSfi. Et'fBJ. 2iSS8^»ff^Lfl-:*e 

[col 1 ] u ; XKBSraciiurL I (ift^SWijtn 
Sfi l B < l L- : xp ) l 2 (i jE^ffillf 2 P 

(Jf52i- : XB) l- 3(iiEC)^rrt^3B (^3u 

["04 J] ; X-C(iJ£ft**^Sjfi 

m j s^feizmi . 9R2B«:»*l(*M / -fWli5'a:Tfftv 
Sfilcff -3 tfcB5£ft<'>ttiE*:as 1 B«:iir-ia«W<i»»3 
+i n ^ . Z^SSi :IC L T SB 3 BSrWfcfflRliflfc 



' ( 6 ) 0 0 0- 1 1 1 798 ( P 2 0 0 0 - 1 1 {8 



[0043] wz&mwm (**«> tz^^xmtzm 
[0044] mz^-tmmm i xu. one, 

*LTiEoaflf"tJ^>SB3Vi XB^3o,%> X?***r 

l . ^3 P(i x- a : r*ii'.E ^-o-chs. 

[004 5] . S^Ciil^i^l B h JE<x> 

«t -> T ESlCff- '3 «*^f«»*«jE L Toe 
[0i)4*] iE^3P(iX-~ ; 

XV^tf+^>^£V*HL. 351 . 3 2ftTflWc**l'l> 

ttft-t & U : XT VOR^ *fe± S: W .1 ft fig r 

itet L'Ci 

[0047] ±Tz. tt(ira<fc«ftefc-^*Wi 

[0048] i + : . Yi 0 SPr^JL > Xfp>L - i {, 
Oif * o iB T -35 2 BoWfcWKiiilH 

[004 9] ^ua*wi^i*-:i±ftt7isf5i 

W#fc«a*'*MB(r ^ ^i«MPK-D3ifi5ri&i(+^r[!flL ; X (It 
U:X) 1 11. L12. -rL^ftftPlCfliE^mit^rtL- 
: X (IE I. : X- Lrc««L, IE^<E2»*^raA» 
0JW(C. fll : XL21. D3U XL 22, ftU > X L2?, r ) 
3ft-r'»MtL . iK05&3f¥<:ML' : 7 L 3 1 ■•: ftfrBJ* 7 ) 
M/.^f^jc^ifii^r&Ktr^bi : XI. 3 2-:flffr1cL Ti > 

[ o 0 ? n ] 2_r. t fc -W:^BrP/r^''arr^fit!SrH7^ 

m -)-^ i ; X^o; MLS'iitftLTt >o « it 

[ o os i ] , x^ rW^ ^ n 

oil : X**L : XLii. : XL120 jft h LTam 



[0 0 5 2] iE^IB2»i. WHh i^i. - h^fltfigh 

m>mmz±&ma7L>vm>kwiz£&wm%<t*:**&iz 

fit's tz*b. B*(*T'«ffiiR*. 3 7iR^*ASffiJSEK0 
[00 5 3] [M3I. ; ■ ^L22(Hi««C[HraBS:t 

^-£ai.>.r&«ftL . ^nimtkizit^z^^&w 

ffi«r«{+^ffr:«/)iau ; X L 3 2 Jfll . (ttlfil^L -t; 
b IT L T ^ o 

[ 0 0 5 4 ] ±*L\ &Pr: J /Cn »tBft'C»dtL^O, ^ 

si mztn&'f^m : xL\]?m#mmizmi!i 

oftL- / XL 3 JvT)fft(PiMiiiiJi]m^-E^®Pfl3*'39< 
^lE^^ L*:i 

[DO ^S] MfrV, ffiftsSf^ltSffi**' 1 

l:Jcila r: L C-SftSSBO^^r*-.*^ X-i,:^(^^^^MiE 

[dm 5 t. ] :^«W^iX-^a->.X5rffil-ii:iaE«|ft 
(^r^ r ' ' ^ r-^x ) -t&fy£izte. m l u : xm* 

(:9.iL<li. ^3L ; XSl<:H*-:miftl(:fflLrj 

2* ^ T-¥«( L T f W o 2 > A pTffi ^ 0 . * 
[ (1 n 5 7 ] K«3|JfiW 1 f;3:tt-Jt2 r < f,l. I«nit2.f! 
[ : i 0 5 8 ] i>:(2 M ^ «l>T.-^«SW 2 HooTKHfl-r 

^1: > SjI^^ X-;;rc^L7 SSI fT/; ; 0lfPi|{ 2 
rtDttafW ^52 «?-^ft(«B|tlWHiL . »3»{.±fitM 

fix- ^ : r ^H'iET ^)-^:^ 1 , X- i ; y^f?t!j$^- 
T^J;o. ui, f\-.-"r*—fjxZx\: . .^3 I : x 

to > . 




sk' = f 3 (1-/3 3 ) 
0</?3 <1.0 

jfc'z-f 6 c > k& o , as 3 u i ■ rWv-)»««*/3 ? (in 

t0059]«L m(:S3 u XBrc3S«*# 
UTS T 362 l •X»coWWa* s j«;VL . *c*rz*yJ)X 

S. iSraHftft^wo^r— ^> : r<-IBl, jE<0$3 p 

^ X ^7 CCEttS & RfriWt^ *?2^ . "1" — h ~? t — +j X 
(z X n Sfg*^»a.^K^S! (L5- £ ?-J3£ Hi t tfl 

[0060] flWt r> t LVtibmemv : XL 

o . ^tfiw i isiaitftffli'r^K^iiW:. m&wm 

^-JtffiS-WLTi-i ») . *PfIfL~S¥li*£*KifiW£o 

[ t) o 6 l] iEv 7 ><E 3 5¥ii. ftfWWirtiffifcfaiir.: l o 
wTiflU>'XL 3 1 -r-W^^iLT-L- -t; h 'J - ^fcMfc* 

[0062] 2 U£f£Jt2 . 5 fg . ffiPJt 

[ 0 0 6 3 ] H^C^PI^^i 'T^Bfjt 

WLTi 

[no 6 4 ] ffl(fcSM*#T*J?H < ^cwapv X- 
au: Xtc&i.Td. {fcfW:-^+r: f« " 

au: xtc&^tu;, K»)*-*ea&2 l : 

[ fl 0 6 5 ] ^jftflffiSfcfaj 3 (i^i:t2. S tf. |»Plt2. 

[D0061B13 ^satw 4 c>x—j* * i -r<nm*m 

[1)067] +«tt*teffl4ti£«fl£.5 BHU1-L2. 
8 —4.0 g*i')t-/.L i'Xtl.©. 




000-111798 ( P 2 0 0 0 - 1 1 {8 

[ 0 n 6 8 3 rai 7^?i|*W*]?tf)X— A* i -rcnm^fa 

fcimmms ±mmx\h& 3 »s a u 

[0d69] *aa.ie«iW5i5s:fsitJ.5 «. ^pjt2. 

-s —4.0 erg. 7 ) x-A u > TfX'.f) © , 

[ 0 0 7 0 3 Q21 nmm 6 o x — 1* + i -r<?m*m 

[OUT 1 ] ^itWTiifl^)«l B+iOOflUyXLU 
[OU 7 2 3 *««*Mh«i3EfSJt2.5 ». BBPJti. 

t x t'ti h ^ 

\ — F: { 1 - ■; 1 - 11+k) h : , ) ; -f Bh 4 
[oi)7 33 L42 5^^SfeM7^)X-A^ < -7V) 

: ^r^.^ifif <■ fr l -: *3 9 . mm 1 i«itt/iiftH-r^f 

A"U^: *:«RT:0«iE*:»*Wt-|f->-:i.o 0 .^3P 
[0(174] :MM3ettWJiX«it2.5 fl!. Ii3att2.8 

urn. mtoia»sMJE&®wmzft->-\**>. je^s 

u.. ?/,^^.L , t^^.«<:ni'.-:ue. "T 
i r Wt^Mdii . UStWl -rFaltt. imX JEBifx^ij^ 

; >: ■ m ^' l t *> 0 x- ^^•ftj'HejR^ 
c T ^ii *tomtmzi5z%: -»-:», »^ 

[00753 *ai|5«Mf««iffif3ft2 fg. PflJ:t2.S - 

^5 Li>. 
[0077] 
[»3] 

- 0 3 < m, '/fw f t < 0.3 ••••(!) 
m : *\3 BOJ£ftSB3&>^Sifi^vnf?»* 



i ( 8 ) 000-1 1 1798 (P2000-1 1 {8 



ft imm^maam 

>-fe/H£ix&#, ^3 U>XSW>«Wai8IBI"e*L< 
Btf)#»JI £ te^ £ £ < T ti & > X^ifimtt 

[0078] mzttf&t ( i ) cotmz z txm s# 
wmzmtrthb. m uyx^mm^mtrnx^ 

<&9S&2B^»»*£*^*#TS*a«. StttBte 
■*«R0Sr*tf2 B^»»CwJ:5IHifc|5|t*rai(ci:& 

aim^j i 



[0079] tlTCC. *«^ft«0|«^^-r. «R 

Ri Di i±m\ mtm+i mt 

^0RI^U>X|SiJ¥fe c tc tf 2«aH. Ni . vi te<£ft^ 

b.c.d.e.f i&mmfm.?b&. ^mmmm±± 

WcLTxt-fS>:S 

x =R { 1 - ( 1 -h z R 1 ) i/'2 } -hBh« +Ch 
6 +Dh f +Eh'HFh !2 

fHLR(iffl*¥fre*£. 

[0080] 



f = I. 00 2. 48 FNo=l : 2. 83-4. 20 2w-73. 86-33. 69 



R I- 
R 2^ 
R 3= 
R 4= 
R 5- 
R 6= 
R V- 

Ui 

RIO- 
Rll = 
R12= 



1. 7637 

2. 8657 
12. 4953 

-9! 



3*0) 
1 0564 

Villi 

-7. 1105 
2.5129 
-5.0857 




K 1 = 1.74330 


V 


49.2 


N 2 = 1. 69580 


V 2= 


55.5 


N 9 = 1. 84866 


v 3= 


23.8 


N 4 = 1.83403 


V 4= 


37.2 


N 5 = 1.80518 


V 5= 


25.4 


N 6=1.72000 


V 6= 


50.2 


N 7-1.69895 


7 7= 


30. 1 


N 8=1.67790 


V 8= 


55-3 


$ 9-1.51633 


V 9 = 


64.1 





l.Oo' 1.89 


2. 48 


D \l 


8:?? Ul 


Ul 



[0081] 



r i m$mm 

B=l . 41622 xlO~ 2 C=-1. 25909> 1CT 3 DM.31017 xlO" 4 

E-0 F=0 
R 1 7ffi#*E 

B=2. 88443 x 10" 2 C= 1.55249X 10 -2 D=-l. 66463 x 10~ 2 

E-0 F-0 



2 



! (9) 000-111798 (P20 0 0- 1 1 {8 



R 4- 



f=l. 00-2. 49 PNo=l : 2. 53-4. 04 2w=7S. 31-33. 22 

N 1 = 1. S773D V > 55.3 
H 2=]. 77250 V 2= 49.6 
V 3=1. 84666 ? 3= 23-8 





N 4-1.83400 
N 5*1. 80518 
N 6=1.68353 
N 7=1.58313 
N 8=1.51633 



V 4= 37. 2 

V 5= 25.4 

V 6- 53.2 

V 7- 59.4 

V 8= 64. 1 



HiSt i.oo 


1 

1.96 


f 

2.49 


D J 


2:8 


Ml 


HI 



r 2 mmm 

B=-4.38413xl0~ 2 
E- 1. 91194 xl0~ 2 

r 1 3 wmm 

B= 3.53749X 10" 2 
E=-3.44719xl0" 2 
R 1 4 iB^HiE 
B—5. 80070 xlO" 3 
E=-7. 15811 xlO" 3 



C= 5.71643X 10" 3 
F=-6.99028xlO" 3 

C= 1.52097 xlO" 2 
F— 9. 29317 XlO" 4 



D=-3. 22625 x 10"' 



D=-2. 84025 xlO" 2 



C=-4. 76824 x 10" 3 D= 1.13959X 10" 2 
F=0 

[»3] 



(GO) ) 0 0- 1 1 1 798 (P20 0 0-1 1I8 



f'1.00-2.51 FNo=l:2.53-3.89 2»=73. 54-33. 19 




K IM. 67790 
N 2 = 1.77250 
N 3M.34S66 

N 4«1.S3400 

N 5=1.80518 
H 6-1. 69350 
N 7-1. 58313 
N 8M.51SS3 



V 1- 55.3 

V 2 = 49.6 

V 3; 23. 8 

V 4= 37.2 

V 5= 25.4 

V 6= 53.2 
? 7= 59. 4 

? a- 64. i 



MR 


1.00 2.00 


2.51 


D 6 
D 13 


Hi, tn 





R 1 ffi*&if 
B=-4. 30972 xlO~ 2 
E= 1.83623X 10" 2 

r 1 3 

B= 3. 22721x 10" 2 
E— 4. 57574 x 10" 2 
R 1 4 @#£$fl? 
B=-6.09119xlO" 3 
E=-5. 23722X 10" 3 



C= 5.65407xlO" d 
F=-6.59455xl0" 3 

C= 1.83486x 10" 2 
F=-1.09165xlO -3 



D=-3. 13224x 10"' 



D=-3.44518x 10"' 



O-2.89751X 10" 3 D= 8. 16177x10" 3 
F=0 



1) )00-l 1 1798 (P2000-1 1 {8 



f*l.D0-2.51 FNo=l:2.83-4 




.20 2»-73.88 -33. 40 



N 


M. 74330 


V 1 = 


49.2 


N 


2=1.69680 


V 2= 


55.5 


fi 


3=1. 84666 


? 3= 


23.8 


H 


4-1.88400 


V 4= 


37.2 


N 


5-1.80518 


V 5 = 


25.4 


H 


6*1.68680 


V 6- 


55.5 


N 


7=1.58313 


V 7= 


59.4 


N 


8=1.51633 


V 8- 


64.1 



SUB 


1.00 


1.94 


2.51 


D 6 

D 13 


3.12 
0.82 


1:8 





r i mmm 

B= 1. 67391 xlO" 2 C=-2.82778xl0~ 3 D= 1.12530x 10" 3 

E= 0 F=0 
R 1 4WmW: 

B=-l. 28648 xl(T 2 C= 6. 09500x 10" 3 D=-2. 681 19x 10" 3 

E=0 F=0 
[0084] [*h5] 



(9 2) ) 0 0 - 1 1 1 7 9 8 (P2000-111S 



M. 00-2. 4fl FNoM:2. 83-4. 20 2t=73. 38 33. 4C 




D 
D 

I* 

D 

D m 
D 



0. 1242 



ill 



N 1 = 1. 7433C 
N 2-1-69680 
N 3 = :. 84666 

» 4-1.U4C0 

N 5 = 1.76182 

N 6-1.69683 

N 7=1.83400 
N 8-1.58813 

N 9=1.51633 



T 1= 49.2 

V 2- 55.5 

V 3- 23.8 

V 4= 37.2 

V 5^ 26. 5 

V 6= 55.5 

'Pit! 



V 8= 

V 9- 



64. 1 



ma 


i 

l.oal 1.93 


2.48 


D 13 




ni 



r i mmm 

B= 1.65225X 10" 2 
E- 0 
R 1 6 

B= 1. 48893 xlO" 2 

[008 5] 



C=-2.40l86x 10" J D= 1.19204x10"' 
C= 2.63343X 10" 4 D=-6. 89762 x 10~ : 



(tl 3) )00-l 1 1798 (P200 0- 1 1 <S 



f=l. 00-2. 50 F.No-1 ;2. 83-4. 00 2»=73 85-53. 40 




D 1= Q. 1252 

D 2= Q.526Q 

D 3- 0.2004 

D 4- 0.0751 

D 5- 0.3006 

D * 

D . 
D ' 




N 1M. 77253 
H 2-1.67793 
N 3=1. 84655 



N 4-1. 83403 

R 5-1. 80518 

N 6=1.77250 

H 7=1.84656 
N S = 1.48 74S 

N 9 = 1.51833 



V 1= 4S.6 

V 2= 55.3 

V 3= 23. 8 

V 4- 37.2 

V 5= 25- 4 

V 6- 49. 6 

V 7= 23.8 

V 8= 7C2 

V 9* 64. 1 



[0086] 



urn 


LOO 


2. 09 


2.501 


D ll 


3. 12 

0. 40 


3.66 0.27, 
Ml, Ul\ 



r 3 

K=-7. 30444 xlO" 2 



B= 1.11469X 10" 2 D= 3. 60930 x 




(fl 4) ) 0 0 - 1 11798 (P2000- 1 1I8 
f=l.D0-2.49 FNoM:2.74-4.37 2r=73. 11-33-1] 




N 1 = 1.77250 V I-- 49.6 

N 2 = 1.67790 V 2^ 55.3 

N 3M. 84666 V 3= 23.8 

N 4=1.83400 V 4= 37.2 

N 5=1.80518 ? 5= 25.4 

N 5=1. 6968C T 6= 55.5 

N 7-1.58313 V 7- 59.4 

N 8-1.51633 V 8= 64.1 





1.00 


1.99 


2. 49 


D 6 
D 13 


Ul 


0. 97 
2. 34 


0. 54 
3.03 

i 



[0 0 87] 



R 4 ffi^ffi 

B=-7.51656xl0" 2 0-2. 80215 x 10~ 2 D= 4. 74401 x 10" 3 

E— 2.89948xlO~ 2 F=0 
R 1 4 WE&W 

B— 1. 53234 xlO" 2 O 1.37043xl0" 2 D=-6. 69772 x 10" 3 




{11 5 ) ) 0 0- 1 1 1798 (P2000-1 1 {8 

f=l. 00-2. 00 FNo=l :Z 83-3. 89 2»«58. 13-31. 07 

N 1=1.69350 V 1= 53.2 

N 2 = 1.76182 V 26.5 

N 3-1.80610 V 3- 40. S 

N 4-1.76182 v 4- 26.5 

N 5 = 1. 71300 V 5, 53.8 

K 6 = 1.58313 ? 6« 59.5 

K 7=1.51633 V 7= 64. 1 






1. 00 


1-63 2.00 


D 4 
D 11 


1.99 
1.04 


0. 66 0. 26 
1.72] 2.1? 



R 2 rn&sm 

B=-2. 88847 xlO" 1 
E— 3. 70555X 10" 1 

r 1 2 mmfi 



C—6. 73654 xlO" 1 
F-0 



D= 1.58429x 10' 



rl 



B=-4. 2399 xlO" 2 C= 3. 87870xlO~ 2 D=-l. 15844 x 10" 
E- 1.7824LX10" 1 F=0 

UTtz . m& L ^^HifcW^)*^ ( 1 ) i: <WJfc*^ [0088] 





o 


3 


4 5 


5 


7 


8 




0. :i 


-0. 11 


-0. 24 ! -0. 24 


0.24 


-0.08 


0.23 



[0089] 
[00 90] ^(-. 

( f - 1 ) mm\x nimz&rMtfi)^mi i- . x«, 
hv'SW^sb 2 u > x«. r l -cn;^arrtw-)» 3 u 

1- : X rt I . X03 ft , X( ± 1 o^)[W] u > X - i 11 ] U > 
X^i2ft, 38 J L >-XRS:ft*fB3&»^|iBueiL- ; X\ [H] 
U : X AL ;■• Xn3ft 25 3 U > XKSr^" , > i 1 

. MfiSt L XfMS^) 'J^ i 1 , 3 > / * ? N T . /J *@ it 



u > xm$hi\z> t 

[ o o ■•) i ] ( f 2 ) &i v xmwztyRwizimm 
*m/^&itiz±^xw\>mm. *$tz^t=.*jRn ■ 

[[313 *% B ^>f'<fI3lteffl 1 XRfrffiia 

[[33 ] t^^mmmmm i ^>+riojr^[3 

[L3=5 3 :t=«H^ T »efB3liSW2,')U > XBriSCa 

[[38 3 *-*BHw')ftf|3|JSW2.'i25tJaiOJR^a 
[[393 +*BfjotaiS5gtj| 5 pj 3 ,n u > XBrffiEa 
[[3103 ^^n^)ScfS^JOT 3 <DEftiSB<7>lR1IEI 



(a 6 ) )00-l 11798 (P2000- 1 K8 



[rain *%BB^8k«0B»W3 

[HI 2] *«HH^««5WW3 
[131 3] *%bh^)M*»«4 

[0143 *wto»«tfc«4 

[016] *%^T>R«B«fcffl4 
[017] *«9^K««ttff|5 
[018] *%B^Ri*»M5 
[019] #WH*>R«*»M5 
[020] *%8B^)ft«-3Q6M 5 
[02 1 ] 4^HHcoKf0H|M6 

[02 2] *wjtf>ft«atW6 
[023] **u%?Maxmm6 

[02 4] *%HB^)«a5|ftfWj6 

[025] *wm&mmtbM7 

[02 6] ^B^>|^^|; 



?)l>> XBJr®0 
XM0 



[027] 
[02 8 3 
[02 Q 3 
[03 0] 

[03 1 3 

[03 2] *3tW 

Ll Wl W 
H2& 
^3P 

it® 
d& 
SIS 



L 2 
L3 
SP 
I P 
d 

s 

M 



[01 ] 



Ll 



12 



L3 



E 14 RS 85 



/II//// ' 




(a 7 ) 100-1 1 1798 (P2000- 1 1I8 



CI223 



l®3) 



n>/iu 



\ I 
\ ! 



/ 




i 



[04] 



AS I 



1 1 



[06] 

4r 1 



AS 



-C. 025 0. 026 -0. 025 - 




5 00 



(& 8) 100-1 1 1798 (P2000-1 H8 



[05 3 




[138] 



[HI 0 3 



T 



\ ! 



[111] 



\ 



yd 



«m , ' ,a t 0ffi *ata" ffi - S M moo s » 



(tL 9) 10 0- 1 1 1798 (P2000-1 1)8 



[09] 



LI 



Bl 12 R3 U 15 K 



L3 



17 I | 1 1 

BP! WBB10ir.ll 111 3 KM U5R16 RtT 





HO 0ZS ot^r* D - 02S a025 " 5 00 a*a<*> & 00 



I 

i\ 



!\ 



***** D 02S -° 025 *^ 0 0 25 - 00 MOC 5.00 



mi 5] 



«o/i. n ^* i si. i 

\ \ : 



\ i 

\ 



0 026 0 K5 0 025 **cw 0 025 " 5 00 sain) 



(GO) ) 0 0 - 1 1 1798 ( P 2 0 0 0 - 1 1 {8 



[013] 



Ll 



II R2 E3 B4 15 K 




L3 

1 I I 



'87 I I 1 



°t " na m 06 




, . . D1 ' 4 I M6 

"BfiDBDIOpjf 12 CIS 



/ / 



[[11 6 ] 



[031 8] 




-0-025 „ 0.025 -0.026 0. 025 -5.00 Mfl0 5.00 



] 



! 

\ 



0. 026 „ 0. 025 0. 025 ^. . ^ 



5.00 



[01 9] 



[022] 




}'h 



MM 



(12 1) ) 0 0 - 1 1 1798 (P2000-1 HS 



ii u 




5. oo 



^ aOZo -5.00 MQ|) 5.00 

[1*126 J 




(2 2) 10 0-1 1 1 798 (P2000-ll{8 



[02 1 ] 




[024] 



[127] 





[03 0 ] 




' *»a« 0 025 "° DZB ^«y» 0 026 5 00 saw s.oo 



(S3) ) 0 0 - 1 11798 (P2000-1 1 {8 



im2 5] 



LI 



L2 



1 13 

/ / ^ 4 ^ £ me E17 




[[5(12 8] 



[03 1 ] 




hi 

AS 



[03 2] 




v-lS.S 

^V^AI 

AS \ 
I 1 
' l 



-O ^XWIM O' 025 ^025 AAOm 0 025 -5.00 5. 



t 



(54) )00-l 1 1798 (P 20 0 0-1 1 {8 



LI U 




70/ b^—>CF)$!t* 

F ?-jM##) 2H0R7 KA02 KA03 MA12 MAI 4 NA01 
PA'.'b FACT PA08 PA17 PAIS 
PBJ'6 PB07 PROS QA02 QA03 
QA07 QA17 QA19 QA21 Q.A22 
QA25 QA34 QA41 Q.A42 QA45 
QA46 RA05 RA12 RA13 RA30 
RA41 RA43 SA14 SA16 SA19 
SA62 SA63 5A64 SB03 SB04 
SB14 SB22 SB23 
9A001 HH23 



